BACKGROUND OF THE INVENTION 

Field of the Invention 

Description of the Related Art 
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m ft 6 tmSrfcJB $ * 6 fc & m it, # S Kte/fl $ ti 5 J&fc©ffitta* ^# < 

g BttiHMfc £ J; 5 i U £ 35 

^/w^ybtT, ^©9{&T£ffi< ^ofcl^^&So 

SUMMARY OF THE INVENTION 
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^ ±|E3^jK«taii*3«ttJf±IEIETLa£Ali*S|Rl^V^5 «t 5 ^o. 20 0 

s jEn&Am &±m kj&& LtcWi, ytmmfamm ^^lt^/^^ M%t-r s 

<D IE ?L£AJf $ tixmm bfcffi <t ittfc LTfitLtt^ &%-X& 5 r. ^ h . 



3 



±ib^^*xs k *3 # s 3 s — Anita* , mm** e> f?* fc>*t s 
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XfElgi^&^Tte, iiEftttjK&JlJitfS, *»«IESrJlffiH*8fe^J: 9 

mm zmm-tz r t &»im t & s ^ b -e& s„ 

ifBasWKHa^-Oi, ±IE3tftfeJK*5 x (T i 0 2 ) , KfbHEft (Z 

nO) . g£{fc*X (S n0 2 ) . ^^^^ FnyfH (S r T i 0 3 ) , Mt 
?>?X'r> (WO 3 ) s Slfkf^^^ (B i 2 0 3 ) , iS&Xfmik&i (Fe 2 0 3 ) 

tol^iftf^y (Tio 2 ) i?*5ri»#4U\ rn»4, -SMk^-^ 

*tt*SW&3ffi»t^ ±IEjE7LS£A«t©WHS*^ 0. 2 » m~ 1 0 ^ m(DfSfflf*j£ 
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fcfcS." Lfc^oT, ^3»ffi-r«-i*SffllS-e*>ofc5SS5R^BI^t>iE?La£A 

BRIEF DESCRIPTION OF THE DRAWINGS 
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i4ll W {c *3 vf 5 3t tt^SB S^ftSL^J £ ^HfEB&lfr ffi 0 T? *> -5 „ 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

So 

I. ELi^Olil^ 

mzMkMfcmm&xutffimsEji&Am&fafi^^? «t 5 #>o N 200 
a as £ ^° ? - ^mzftmmiz'f % ^nm^ is t . 
misses ±ti2 ®m 5i2 iiiffMis £ . 
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A/P;»f-tibtiW5<DT\ g*t^B!<7)£ffit£;bfcoTIEft&AJl&ff2j&Lfc« 

£*lTV^ 0 ±lB*ft»«3W\ ±iB£lttNMi l©48ap*r«5 ±P«$tiT 
coffi& H3lE<t5«li, Hi til l fflofSfcfitfKt&aau ©<g£ &|^— ifrgi 
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<o, mmztiz mi (b) ) „ 

5»j&£*i/rv>5 0 -nicJ:^, mi (D) ^-TJ;5^> »tffl&i!i» 4 ©JS 
H<DIE?L£Aji 5 7 tf©3ttt«£©f^ffl <t "9 $ ft, 

^Lt, 01 (E) iz^irkoiz, lEJL^JB 5 lmfiMBlXfc 
h§£fil l&/Bv^T3B3feS7£/*ffl&Xifci 2«r&*?U i8ft*/ttt 
ft»$*5rttJ:»), lEJL&AJi 5 Xtc^Jf l 3Sr^-r5„ 

A. iETLSEAe^xa 
IJ^I»*$n#SjE7LaAJi«r^fifct-«XS-e*)0, #J;Lfcf. Hi (A) 

9 5 «t 5 \zi&& £ tLfc*fe« 3 t s mmmmm 3 $ nitmem&& 4 1 

?rft5Slt2J:H N 111 (B) ^-f£5^ IE?LftAJB5&J*lW-5Xjg-C 
SIT, 0fifefll*ix5jE7L^AS*3«tt5*XS*«fifc-f-<5flilo»^o 
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(1) lEft&Ag 
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3 0° yT, ^Kl±2 0° gT, WfcjfSKtt, io° WTt^«J;5^ 
&gH*Miai£« (ifPfii^ (80 ISCA-ZI) Srfflv^SI^ N^bv' 

*r.i:ASRriB/iBlff-Cfcixtf«pfc|R3e$*L^v\ 0. 0 0 l n m~ 

l/im-efcSitWK, #i^L<H0. 01~0. 1 tx mODtaHF^ll? 
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^aBS^H(Layer-by-Layer Self- Assembled Film) tt % —^^3^(1, S{S2{@ 

£!»^BS<E>*0iJfc:oV^ra:, #«Wffi£f^fflS:»«l^^ Lfc##5&fc4>*«oT 
V ^ <5 ^ Paula T. Hammond t£<fc<5^ift "Recent Explorations in Electrostatic 
Multilayer Thin Film Assembly" Current Opinion in Colloid & Interface 
Science, 4, 430-442 (2000)(£§£ LV\ 

at-vttsi^i: u-ctt, &Kmmm^£V)mmir%-k^mteh<DXhtii-£& 

^Sr^tf 5r btfX£Z> 0 -7j. T^^-^ttiii^T-i: UTIi, y ^ l/^v^ 
=>rVf^7iy/^!J^f I/y^7^-^- hOH^ffc(P EDOT/P S Sh 

^/^wtLfc^y r^y ^ N jr y wy7/^yt N #v v ^m^z 
mfz>^ttfxzz> 0 
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bxh% 0 

-t^m^obs^-^-^ (ie) mM^mir^un(Dmm-m^(D^4 ^ /^m 

^-^ttiBi^SraS^^TiETLaAeSr^lBI-rs^ifc^tt. f ££®*?$fcK 
j:«9IE7LaAS^«i-^MwK^®%^7^*fc{i^^^^lc^m$*5^ 

«t Ltit 3&w^ffi^*j»*sT ^ y s (nh 2 ) xmmzthtcx y 
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xa, &t&&&T$/& (— nh 2 ) tfciift-/i/S (-sh) X'btitzmz 
m^a^n^\ *mw\z.io\,^xi^ mm.znx^z>^y>i3 yy°v is?tf*m 

^^^.t^mxh^o fflx.lt. *^7^/S^LT3-7^7°ntVvhy^ 
(2) g BW^^^i 

g E*l»¥^flg(Self- Assembled Monolayer) ©^5fcft^05#|E<l:$§91# 

Til, #JxJl Abraham Ulman iCfcSj&gft "Formation and Structure of 
Self- Assembled Monolayers", Chemical Review, 96, 1533-1554 (l996)tf*flS*LT 

v^ 0 *mm*^\--ttuz, s^mmtrnftT-mtiL ss*$HP#*sfcg 
tz?4 zf(Dm<D h<Dfj; t*m* a»& #3 g sa^^^Bi^fg^ ^titv^ 
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(Langmuir-Blodgett Film)(i, £*t±fcfl0J* $ tit L£ & fif J£1H±te±i£ Lfc g 
J- 50 % 644-647 (200 l)Kf¥ L < tfi-<b*V-CV^ 0 

(2) 

CD Mt4(£b^ScDjg«^oVN-C 



15 



3 0° J^± N $?SL<tiu 4 0° #fc#*L<tt, 5 0° £Jl±(D?ltLtt^ 

tch<ok mmx* h z> fc * r. -cotftw nifet 6 „ 

/^mfvy (PTFE) N = — ^3K*MflH?«:$Mf 5: fcdST?#5„ 

Si 5fcLTfc Wffl©Wi7VyKLtfflv^ «t 5(-UTt>«t 

o (0*»flg58) ^v^fcf ^ ^t5tii:»Lt l w t yo^bWI^W 
10wt%iJOt5'i*mU\ 

l^#«r jft * v ^tm-c £>*i t£ Wfe * ft 5 fc <£> "C tt fc V x ^flsfcj fit 7 y 
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0. 0 0 1 w t%~l Ow t %©fflrtt*fe 5 ^ t ^ U < s *<oq*T*i>* 0. 
0 1 w t%~5w t%<DffimfoX*foZZ. t LV\ 

toiiSi: u-m, 5 o°c~2 5 o'coflsH^-efcsr t*s» L *u<.-t©«t>*e i b. 

8 0°C~2 0 0°C(D|&|a^-efc§^^^iW*LV\ 
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£A*K JtStLfc^tCF 4 ^iAL-C (Sfift : 5 0 s c c m) f*3/3E^r — fEK 
i%h (15 0mTorr) , RF/^-^r 1 5 OWi U 5^(5i'^7^V^ 

DEA-506T(ANELVA*±$^£ r. <!; 5 D 

«5^^*5V^T«, ~ <D|^^V^S :7/l^n # — ^ <fc UTIlx CF 4 , C 2 

F 6X C 3 F 8 , c-C 4 F 8 , CC1 2 F 2> CC1F 3 , C 2 C1 2 F 4S C 2 C1F 

5 , CBrF 3 , CHF 3N C 2 H 3 F 3N CH 3 CHF 2 , NF 3N SF 6 ^£fflV^ 

*t^-e*>tL«r«Pl::ftllS$ix5 4>©-CW:*v^s, 01 v?mmm, 
IB 1 «Mra©raRB«t 5 t>$e< -T5 liWt Lv\ Mill 
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5jum^iffe5ii:«t<, Wtfe, 1. 0/im~10. 0/imOfi 

(3) iitii 

#^pgjm£ftftv\, r©«t 5 b-ctt, #8*.tf. mi (f) wel 

^^;v^—^m\ (C) ©T^36»b!Siti-5«^^t4^ jSWI&Sr^rrS-fcflSfr 
SU^t)4>f)> In-Zn-O (IZO) „ In-Sn-O (ITO) „ Zn 
O-AK Zn-Sn-0«te«fc!3 8Wttffi£^5£fctf s $?3:LV\, — HI 1 

Wfctt^ Au. T a , W N Pt N Ni, Pd. Cr -^A 1 N i C r 

(4) 

0Hx.ti, 01 (F) ^-TEL^(c*5V>T > T^b3t4rBit>Wi-#^, & 
i&-r<5##lifc*xm<0RK^ x^^li (c) 

S 0 Bll (F) K^-f ELslWcjb^T, ±^*>e>3fc«r5t»5W't»^^^ 
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(5) mmm 

L , ±iE]E?L£ AS - 5 is-e *> 5 o 

(1) M^liSS 
iE?L?£AJl A® \z ft«j&<£>ftUB Sr & \2~rtz. £> K s 

ytmm^^^ytmmmmm^m^tix^^^m!immm&m^m^^ 0 r 

©J; p^^^S^S^MTL^Ae^^M^WL-CSHBL, 
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V (T i 0 2 ) N mcWto (Z nO) N m<k*X (S n0 2 ) N f^^Fpy 

^<?a (s r t i o 3 ) , mikf/fxy'^ (wo 3 ) % Mtyfx-TX (B i 2 o 3 ) , 

*s£xm<t& (Fe 2 o 3 ) *mi?z>^ttfT°%, r.4xe>^e>»«u-cin*fctt 
-nm^^-ry^ mwMM m) isTs-02 ff«7nm) x ^ 

0H (t*) MST-K0 1) , ffiB6«Ri©7t^-fIf^-7^ (HSfb 
^ (80 iTA-15 (W»tl2nm) ) ^Sr^tf 5 £ t J$*T*# 5„ 
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V>-C\ 4 0 0°C~5 0 0°C^*5^6«^J:oTT-7-^-ifM^-^^T^«L, 
6 0 0*0-7 0 O^fDmf&fc&^X/^/lsM^f-Tfc^terrZZttfX^Zo 

X7°V-3-f s f^y7*3-b, n-;i/3-h, if— K=i— hf(D^^i|? 
/— /K £fcteTO5H^*3 0 0 O^TW^yv'O^tyWf LV\ 
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/W^y^fflV^fc^^3t^«SJi'^'<D^:^<D-^Wft«^ 5-6 011%, 

l< *i2 o~4 0*4%<^t£ffl-e^-r5i<b^x-#^ o £?c, ^tttj^Aaa 

gOjf^ttU 0. 0 5~ 1 0 /z m(£>f£ffll*j3W3: LV\ 

■frSrtm-S, A##Jl£f±, B3t^5*^X (») iNIKKOL BL, 
BC, BO, BBO^-i/y — X^(D^{b7K*^s f^^^iSZONYL FS 

n, f so, tern* m) it-7nys-i 41. 145, 

Ii (tfc) S^77y^F-141, 144, (tfc) — v^^h 

F-2 0 0, F 2 5 1, ^^^XH (80 0 1, 4 0 2, 

^U-jiA ($0 K707-KFC- 1 7 0, 1 7 6f(7)7 yH^fcSVMi^U 

#y#-#\*-K 7jfy^bt^/K ^D7? k, ^y-r^ k, 
7^y^^-i/^ N 7jfy^fc*=/w, /Ky^TvK ^y^v^^ #y-^x-< 

(D StR 

^-efc>9, /5>o|§ll (F) l^fE Lif ©TlMK-eJbSi^CIt 
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So 
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§15 1 5 ±^3tttjSEAQ.3M 7 Lt s ftjWMJf St£ 8 <t 1~ 5 ^MMTC 

ISii5ri:i:ft50t, Slrtf *3 5 rc^/v^- <DWt%L<D&W *'P ft < i" 

««^3aSStR^P>^/^-Srfig#ti-5i t^«t 5, IE?U£AS£^-^ 

^^y^y^^ife, MWta o o 0-2 o o o Ag 

£ CD ^ n A 3£ <D^M MR Sr L N i © *JR £ ^ * - - V ^-f - 3 r b \Z X 9 1&$L 
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?)tis»wy^i:Ltf±, ^h^wi, r^v^mm. ^tf^ymm, 
^^^s^^mso :©j;5Wii*»tLta, o. 5~ 

&X%Z a 

t ftmmmm t <d m k y ? 4 -m &m&t & r. <t a* # ^ l v \ 

OfEffl J; 5 jETL^AS <D#fi? l&i^PflSih 5SBi^§ JlftfcB*? «fc t>*«OT 

<dx\ 7*7^^-mttffiQU*^&fcmfti®&ffiizt>fz<>xftm&tix^z>z.k 
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to L ft v > i 5 t-iBfi $ HfclHitT* jfcaxff 4# \z PS^ § tt 5 h <o t? li ft v \ i~ * ^ % , 

( 2 ) «t t>*IE7LSlAgcDgdg 

rt^«t«9, •5E7Li^ASSr^«l^*U^^ k -^l-^-t"«o fc*3. 2 0 0 » m 
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fcifiK, ^o-c«i ^^tit 5 t #C 0 . 2 M m~l 

— # x 0 OmmX 3 0 OmmiV^ofcjcffiS^E Ltf^f- 5 i§ 

±3$ Ufc «fc 5 ^M^^Pt^^^MSSM dr IE7L£Ajf b ©IHUctS! 

m&n, ±Mffl$a.te, 1 o ~ 1 o o u m(Dvm^ wt- 5 0 ~ 7 5 ^ m^irt 

5££s 10 M m~ 2 0 0ju m<Df&|Sf*k fafc 2 5 ju m~ 7 5 /x m(D|£Hrt^^ 

mm t je?l&as t tmm-rz zb&< mm-r sri &-*im b&zfrbxh% 0 

—Rait© IB fc ttiHHS £ tttttf «t V \ 

cDct-r^r.b^J:^, AS ±^Bf £ <o &Mf&t Z Z. b &*im b ft 
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IMlSS©*»Wffi(iMt5 r i iSWt Li\ fc3b\ ±12 rMSftfe 
IMii^j ©J®i^*3^Tf±, LTSft^ LfrtiK JtSBWfciS^Tttu 

jRi" 5 *• # $ * V v&m t?7gfifc $ ft <b <Z> T* fo o T t> «t V \ 
A^{^«3 0°C~8 0tO®irtt«t5^i: W* LV\ 
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* ft, ^tmmmmm^^^-^^nm § ft-t v>5»^tc*srt * 

/i^-as TO $ ft 5 <d -e ftfcfv ^a>& 6 ^iri a> 6> TO $ ftr h J: v \ 
$ ft 6 t? fc ft & v ^ a * ft -5 # tfij * .TO $ ft T t «t V * o 

to £ ft ^ „ r. «u 7 * h * ^ ^ sgag $ titzimmw -?*> * * s . 

tfl5LTV^5te«^f>8f$ft, ^Jx.tf, rft{c£9l2Il (D) fc^M-.fcSfc'** 
- ^m~Mf& £ ftfcIEJL&AJl 5r#5:iK'^ 0 

}c«k tJ^-^5fe$ft % JE?LttAe<^WSS{-«k5^^ — X-^$tt«o 

i©± 5 ^^/t^-TO^fTibftfciL MMSJISWJfr 9 ^£ft<5 r 
i ( z J: 5 IE?Li£ AS <0 «t 5 * - v. fc> *>IE?L&AJ1 a^#-f 6 1« 

XizfcLfcJ: ? dIEJL&AJf £ , IE7L&AJias#fi?l&5fe£ft§f ft L-TV^Sk MA 
tf, 01 (D) (c^-TJ:5{-> «»tti£bff4fcJ:0 { lfi»S3i:<Z)»tttt©SI4r3piJ 
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ti-yua- h&U ^ifTn-hft, Wt5*t 

^zvtmmmtfmfbtiZo ^<D^-?hu±mmxfoz>z.tt)m-£^<, 

JBJ&fifc/BfclttsWBV^HSo £*T\ r.©!83tJB^^ffla6x«t4:#^-r«#tt<s|. 

(i) mmm 

mfc, =r*7^ymt&m, t°y v^ggfba-^ ^y/vw, ^y^fi^ 
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f7^7/-;K 7i-;m'!J^y, 5^/-/K 

$ tut w t t v ^ 5 m t (Dmtite <d m &mm u -c* ftg * m «t < ^-r 5 

(2) « 
(3) 
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ti6S-c#s o $tr N Hi (F) K^i-ELilt^K^T, T^b*Sr5t9Wi" 

I I . E LH^ 

fcE L5H^"C*)So 

kKXV^M, K lETLft A S Sv* * - =• ^ ^"T 5 r. t & ^ £ ft & - L * s ^ 
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teas 3 fc«>* jE?L^AH 5 Sr^^-^tft^J^-t-S r. £ «£ t> iftttto 

EXAMPLES 

9 4 - K (PWiooiIHii) Sr^if^a— 
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I T OfS QWm 1 0 0 fi m, ff 1 fiMfflOffi 2 6^ m©S!KSrf^$S Lfc 0 

^^m»mx*fe67i<y^ ^ k (pwi o o n&u&m) <p^M7kmm 
t ir^fv ^-F2oo (b *mmtm) & 5 w t u s^®^* t° 

yn-f^»J;?)il|2. 5/xm^L-fCo r^{C, ITO»WC 
*I2 0 »m<Dtf})J 5 Kl^as J; • mft£trv\ 2 5 0°C, 3 0^1 

mWtMM<D^^^jj yy°V f womb Lt\ 3-t^ /7n h y p< h*is 
i/yls (Shinetu silicone 5 vol% h/^l/f&Wte 1 0 0°C, 2B#^S:?Kb 

h/^>{^-C»^fTofc 0 5vol%<7)CH3 I % 5vol%<D (CH3CH 

2) 3N^tfN, N-v^^f^Ar ^ K^^^^S-e2B#^?t*L, 7 

;\s*/um^&T ^ / Mfrb p H0{k?fVk(D h y^f/L'7y^='>Ai(-N(c 

H3) 3+) ~-£ffi&Lfc 0 ^(75^, ^/-/K ^MtK, I PAfCi^il^ 
&firV\ 1 0 0°CiCT^^fo7t o 

m^m^^-^mmwTkmmtLxn. pedot/pss (^-r^/n±m) 

Lfc 1 X 10-3M *° y T y /UT 5 «fi^^tlftiftffl Lfe 0 
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M <9 v # }) s<?7 =.~Uls\i*=.Ul<'ffiMfc (MEH-PPV) /i/^U>mWi. 

(I2iiiipjc) 

K^Mgjfi^i OCaSrlOOOA, fiUStfMi: LTA 1^2 0 0 0 Afifefil 
CtttfcflJ l ] 

mifcffl 1 K*5V^te, PU3bPmJ3E* s 7 Vlffl&fciSl^-cafcfi 5 8 0 n m<E>$g3fca*g 

if 8 5 n m©7^ ^K)-(33t Ltv^ r i: ?rftl 

JtWJ 1 fcfclvCtt, %lMm&ft 1 2 V^^*3V^TiStft 5 8 0 <Dftyt&&& 
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WHAT IS CLAIMED IS: 



Mmftmm&mmtekxfMmiEiL&Amtffa^^? «t 5 ^o, 200 

m&mi ^ib^o^w^ hn^uytv K^oKie^o 

6. s&ia^ftfe^asstKAs, sfe£. if<rfE«±^^->i£^/& 
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ytmmmmmmm^±^y ^^-m*ft L-x^mmmmmmm z tut t <*> 

i 3. B9iB*»JK*s, ffiriB3fcttlKd s , ^fb^ >- (t i o 2 ) „ mitm 

m (ZnO) . SMfc^X (Sn0 2 ) , Fn>f^ (S r T i 0 3 K 

gift* 7^ (WO 3 ) , tftt^v^ (B i 2 0 3 ) . *5j;0«fbft (F e 2 

0 3 ) ^blR^HS l«*fc»42«^±©»K^fc«rfc^«M»i:-r5»*^ 
itcfa«(D^^^ ^B^U-^ty Mff^o$U£;fr}fco 

1 4. FtfjfB^$J»^^^ ( T i 0 2 ) X-tb&^kltmmt-f&m 

15. WIE5M»l»*XS-e, ^^/u^-4rRgjH-T5l^t- N B&IB5ttt^ 
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17. s^-t, mumm^<^ ~ >-m^m intern 1 m.mmt, mm 

1 8. mmmimmmr$imm&&wmf&zftx^z>z t^mkt-t 
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ABSTRACT OF THE DISCLOSURE 
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